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Analysis of potential and restricting factors of microbial survival
on the Martian surface

MA Lingling', YUAN Junxia!, DANG Lei', XU Kanyan?, YANG Jinlu?, YIN Hong'"
(1. Beijing Space Bioengineering Technology Research Center, Shenzhou Space Biotechnology Group, Beijing 100190, China;
2. Beijing Institute of Spacecraft System Engineering, Beijing 100086, China)

Abstract: The assessment of the microbial survival status on the superior planet surface is one of the
prerequisites of the detection of extraterrestrial life and the implementation of planetary protection in deep space
exploration activities. The characteristics of the Martian surface environment and their impact on the microbial
survival, as well as the potential for microbial survival in Mars exploration activities were analyzed in this paper.
The space simulation platforms and ground-based simulation facilities used for studying the microbial
adaptability to the Martian environment were reviewed. It is concluded that the multi-functional simulation
facilities would need to be improved to simulate the real Martian environment. The proposed research is of
significance for extraterrestrial life detection, extraterrestrial biosafety risk assessment, and deep space
exploration engineering applications to study the microbial survival and adaptation mechanisms in the Martian
environment.

Keywords: Martian surface environment; microbial survival; planetary protection; space Martian
environmental simulation platform; ground-based Martian environmental simulation facility
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Fig. 1 Dust on the landing pad of Viking-1 lander
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Table 2 Martian environmental simulation facilities used for microbial research in recent years
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